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Fig.1 Diagonally symmetrical layer ceramic 





Fig.2 Vibration modes of the vibrator by FEM. 






Upper-mode と Lower-mode の容量比は、それ
ぞれγL=16.1、γU=36.4 であり、Upper‐mode 
の容量比は Lower-mode の約 1/2 である。 
Figs.3,4 は短端面の振動速度の、縦方向成分
(L-dir.)と幅方向成分(W-dir.)を測定したもので 
Table1 Equivalent constants of the trial vibrator. 
 Lower-mode Upper-mode
f   kHz 57.330   59.750 
R   Ω  0.47   0.83 
 Q  637 787 
L   mH  0.832   1.730 
 C   nF  9.25  4.08 
 Cd  nF  148.8  148.8 
  γ     16.1    36.4 
  
Fig.3 Vibration velocity of Lower-mode. 
   
Fig.4 Vibration velocity of Upper-mode. 
  
*Characteristics of the ultrasonic motor using a diagonally symmetrical layer ceramic plate vibrating in 
L1-F2 coupling vibration modes. By T.Takano (Tohoku Institute of Technology), H.Tamura, Y.Tomikawa 






































上を図りたい。   
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Fig.5 Photograph of the trial motor. 
 
 
Fig.6  Characteristics of the trial motor. 
        (CCW-dir., Vi=2.4V, Pi=0.4W) 
 
 
Fig.7  Characteristics of the trial motor. 
        (CCW-dir., Vi=2.8V, Pi=0.53W) 
 
 
Fig.8  Characteristic of the trial motor. 
         (CW-dir., Vi=3.5V, Pi=0.5W) 
 
